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PROBLEM TO BE SOLVED: To reduce the height of 
band gap discontinuity, and to improve an operating 
voltage and an operating current by forming an active 
layer with bulk structure with a specific film thickness 
at a first laser element, and by forming the active 
layer with the lamination structure of quantum well 
and barrier layers in a second laser element 
SOLUTION: Laser elements 40 and 41 that have 
wavelength 780 and 650 nm, respectively, are formed 
on the same n-type GaAs crystal substrate. In both 
the laser elements 40 and 41, second pHype cladding 
layers 18 and 28 are machined to projecting strip 
called a ridge, and both the sides are buried by a 
GaAs current element layer 31, thus constricting 
current flowing into an active layer, and generating 
strip-shaped gain distribution in the active layer. In 
this case, an active layer 14 has an undoped layer of 
AIGaAs with a layer thickness of 0.01 II m or more 
and 0.1 nm or less, namely, bulk structure, and an 

active layer 24 is a multi quantum well active layer being composed of the undoped well layer 
and a barrier layer. 
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—Mimot 9 y KB t. 9 K*f> y7*#/h* < , 
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[8t*S5] i?nam-©^-^^i-*5ft5Stti 
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[ss*«6] ffiK$&-©a&ft£tfflKfs-©ifcft£©*R9 

©KSlc*fL-C, 3t^BSJ?*U/4fe5V^ll ; f:©*» 
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*"t-5K£*J>fc< irtll^tf^-r-f v^KS:, Stile 
&-© W— f3f * SB*5 J; tffftiea? ~ © u— SP©ffl 
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ft© u— J 8 3t&&aJl-S8r<z> u— f SfciF- SB £ &*rt-* 
Siriam-© u-tfJtfF-tttt. ^-««S©^ 7 y KS 

0. Ol/imRLs 0. 1 Mm^T'CfoS^/W^Sig© 
filttS£, r©flH41±lwia:»te>*tfcm-««S©^7 
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to £Sr^»£i-5^*w-fgg. 
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SfpJl£, B tHB«-««S©^7S'Kl£Sttl£©ra 
icsjit e>H, fima^-^mit©^ 7 y Kg«t 9 1'<^ K 

«MlflcK J; ZfS-omm £ Sr JU-*i-5 r £ *<#»£ 

so ifg*« 9 1 atne^-© f assists «t ^bUeb-© 

I n y (Gai-xAl x ) i-yP (0<xSl,6i 
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40 [00 0 1] 
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k) v^xAfcSV^ttCD-R (compact disk-recorda 
ble) 5/*yAjW£<«ftl/C*i9, DVD-^fA 
li, C D^*^A -** Ja * LV *- 
-f/ifr^, DVD-^fAll. CD«CD-Rfflr>f^ 
* left L-C t 9 i4*«r*MrC# * 

K*j^Ti4, 7*4 ^^±lc|aft$*tfc««oK*-Wt • 

*>*>, DVDmvmm*-? Hi, cdxtjcd- 

RJBOtWMS^S' h 2 t DVDfflOJt^tt 
any M *>fcfflW$ix5«g 6 5 0 n mO V— jFjttt 

*,J:lfS5-5, Sft3IiR«&0 6, *Hfel^X7*:6 

J. 2^e>ailt$*V ; 5Sft7 8 0 nm<DW— f #14, 
:/«JXA3KJ:!>K»$:h.fc«, DVDffl©fef6 50 a 
nm^-VXkmmimZWO* CD*fcl4CD 

[0003] 

%<T>%\:yt7V?\^ ftS6 5 0 nm<0W— IfJfeRV 
Sift 7 8 0 nm© W-if ft 2 

zmxittrammfci-z^ *wmmxtt> eso 

fc»JWh**«#«>--«fiB**W^ #B¥i 0-1 

8 1 06 8fcLTfflStfco W10-181068 
H10©*3»*v-fiSl*"Ctt^ -o©ttfto*ft*v 

GaAl p^5yKS«r!»y^lt»*U !Jy*&Pi 
B&£, ?7«; Kl©ViBB*PJ:JMt6V||l56*A»* 
■^W-finSfGaAsl-Cffifcii^ r©n§!GaAs 

KlRUT, «|*-KS:*-<k+5tV^, Selectively 
Buried Ridge (S BR) tPftfixSW^^ffl^T^ 
5. 
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[0004] nmat. v^-rnro f— ioo, 

1 0 llCfc^T-b, SS12 4<0±«C > nS'<777l 
102, 112, nllnGaAlP^yFilO 

3, 113, I nGaAl PjW K1104, 11 

4, #fifi^#FSttll 0 5, 115, I nGa A 1 
P %U4 Kl 106,116, il©pil nGa Al 
P^7?KI107, 117^ pSlnGaPi?fV 
^hy^Sl08, 1 1 8, |2© P S1 nGa Al 
P*7 5>KH0 9, 119, pSlnGaPiim^B 
1110, 12 0, nMm«ia±112 3, pSGaA 

■C, J£ft7 8 0nm<OW-1f^6Pl OOJCtJV-Cli, 
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Alo 5> o^P^®^ 0 ^*^*^^^^ 1 " 5 * 
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3§-^*^S5Si s 4 0 0 naOU— f Sr^Lfcifeft^J; 
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[0 0 0 7] *56Wtt±Eraa^lw«^-C/i$ixfc'{)<D 

•e, tyvYmbt&mhomx'&.H'^sY**? 

[0008] 

1 ji mEA-h, 0. l/imEAT-CfcS'^tS&roettl 
i , ro*S*|6llc«iofc !) v Y 7<f ?W 

<o%-mwm<o ?77Kii. r <D%-mnm<D 9 7 v 
wtmic*ixmmitm®t^ msx-ou-f* 

* 9 y KB-tMRtt hii. ft*#F/l i '< !> TM t ©« 
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[ooo9] *t, ihie^-<ou— »f^i-33v^-c, m 

S4!ES-»«Sro^ 7 y Kli *) V<v Y**vf#* 
£<, ?Stt®*9*+y7tf 5 *#Wl;£&*$ft«-<fc* 

20 ln y (Gai-,A1 X ) i-yP (0<x^l,0^y^ 
1) *"b*«3x B(lE©J!ESaikl(i*«-GaAsA»P)*2> 

*3tt5Sttgtt, AliGa H As (O.l^z^l) *» 

nGaP©if#FIiIn 0 .5 (Ga^Alq) 0.5P 
(0<q<D <0'<D7mt>>bt£Z>Z.k&®®.b-t-Z. 
[0 0 10] £t>\^ |&|2m-W«igi:«!llBB-«KS 
kOffflOte&lZ-ttLX. 3t^^I?aU/4fc5V^-t 

30 ^jfSr^t5KSr'>*<i:t>11^3-7 1 -f^K 

Mot 7? Kl±I^IS:»t bix. KJf * 5 0 . 0 1 /1 mEl 
40 _L % 0. 1 nm&.TXhZ'WW&OtZ&Mks :® 
?S14«±^»t bixfcm-««M<o^ 7 7 Kl t Sr^" 

#FSir/^Tgt»ttlfllj§^b'i5?Stt«i:, :© 
[00 11] 

so 3lteCTlcB9i-6?glgKft7 8 0nmi:6 5 0nm<D_i£ 
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*tl/t£ia&»rEI2"Cfc5. E t t , 4 Otf&ft 7 8 0 nm 
©U- tfSHF-, 4 1 #8cft6 5 0 n'm©U— yjH^-T, 
|-©nlGa As^SHSl 0 J:l£J&£$«VO>S„ 
jsgv — 4 1-£«VEr';ft, tt>IC^20pSI^ 
7yKJI18, 2.8*5, y ^iPfMEftSdhtt* 
T^dJOlSft, PiteSrG a A s ttSEffiJtS 3 1 T?ffi*ii 

Asia ucto-c, yyvmwToftm**mrir 

11-4, 2 4t6i5Wi3ta^&C, ^-K^*- 

fc**<jf**.e>*t. £fcgire»mw<D3fcaj7j*qtk 

jfliio-C v-iFjte©#£ifc&6' l 0 u mU8Lk'bZ < 
fc»>, CD-ROM, DVD-ROMffl3ttf77T77' 

10 0 12] «ft7 8 0 iim(OU—f^4 

Oil, nSGaAsS^lOOll:, n!i'<7 77Jil 
1, nllnGaAlP^5yK§12, AlGaAs 
m&Ml 4, flfflpIlnGaAlP^7yKil 
6, pSLl nGaPiJ'f-V^I-5'^Il 7, f&2© 
pSl nGaAl P^5y Kil 8, pIInGaPl 
W8§>ffi 1 9 » nS««tiaih®3 1. plGaAsay 

hJ§3 2&Z<r>m\3&%ZM8&£ft'Z> nS^7 
y KSl 2l**&fi5c&I n 0 .5 (Ga 0 .3Alo.7) 0.5? * 
t , ® J?I*K>1 mb, htlX K- f 

V^figiS 1x10 1W3EU: t ft* ± 5 1- LT^S. 
p-^V^^LT-fe^^ (Se) SrfflV>5rfc't>^-C 
fc*. Il©pf^7? KJil6*JJ:tWl2©'p 

7 7 KJ1 1 8 «*, Ino.5 (Gao.3Alo.7> 0.5? 
0«*fcU «gJ?^n®^7 5'KSl2fclil^Ci 

lxioi 7 cm-3w±i:^5J:p«-Ufc. 

[0 0 1 31 SttJIl 4I41W0. 0 1 (imEUhO. 1 
M mgJITWA 1 G a A s <OT> K— 7*Jf§i LXH*)^ 

SSrE2RO ! ia8S:#fi9L8!iM-r5. 0211. ±K8l 
fi, SUCfc^iSU mffilOS*(fil<0«JE2. 5V£f=f«jD 
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LtLWi£<Ox-*fr*-'<y Y?<< 7 y 7 A, 7i^?l/ 

U-i/a^t, nS}*7> KJBl 2A»?>plf 2^77 
Kl 1 8*-Ca^*|63lCftoT^n ? h Lfcfc<OT?*> 
•5. ng!*77 KJfJi, I no.5 (Ga 0 .3A I0.7) °- 
5Pi:fCAiafi£Sr0.7i:t, K-K'V^»gli2 x 1 
0lW3, ^JfliiKjl/xmtLyt. Sttll4l±lJ?0. 
04 mb, mfifeAl 0 .15Gao.8SAs<OT^K-7'li: 
Lfc. pl?7? Kltt^yf-V^ h77"J§l 7 Sri* 
10 A,-V-ihZt>K v^f ft n®* 5yK112t 
W\— C, K-fy^SSl±lxl 0l8cm-3fcU, h-* 
/KO®JfSrnS^7y KJ§£[^-l-i3:£ LTV 
gftli6 0O(imtlfc. 
[0 0 14] E2"C^Sil5nS^7 7 KJBl 2tAl 
G a A s SttJI 1 4 t <DWIK±IX^Z'<> 77* 

•C2 5%-C*>!5, H4-C*SJl5^^K^Y 77*3FStK 

20 a a s ett® 1 4 rtoisa^ ^ k u^rit 
•c, E4i^$H5i5<e^-aA®Pa)att'5cv\ r 

1. 2kA/cm2i/ioTia4©4. 4ffir*-C*tiDU 

0 0m m©^©|it^tfcife*«-J:it«v ««ic*ai* 
fi]ilDmEEAi2. 4VS«, 5mW©3tta*€r#5fc»© 

Sb^Si^SO. Olfii(lOnm) fiATO^^i:* 
30 5t,.^3(Efi»li:^U.ipJc^lOpS^7 7K>itO# 
jS-C*§<C^^K^f+77'^Jt^5S4U, 

ffittlJ¥l±0. 0 1 mb^ 
±, 0. 1 Mn^TttirirlciD, fi»^m«£a£A 

40 [0015] #7V**J8*©¥*#l'- i !fi:L-C%^ 

T, CD-ROM©K®fflJt}ISi:UX7 8 0nm^<DK 
fi«r#5tdtt, Al x Gai- x Ast?*Stt5ffittS© 
Al&fifctfO. m-b. 0. 2^T-Cfo5£>g* 5 S)5. 

r.©B$ffi&Jl05Sg)& s O. 0 5 MmSriH^Si:. 
TX't-thit <e j_/6 II ) jJ54EJLLfcfco-C, CD- 
ROMK®<0)ttry^T5'7*<D3t2gi: L-C?F®SI-/«C 
rrofc*, ffi14®I?liO. 0 5mbWT (0. 0 1 
MmA>?3 0. 0 5 MmWiiSffl) -Cfo5wt^S*tV\ O 
so ^9, 7>W htt^#i-#'5t, %&7kk<DftiS® 
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/HiSi^^©ftMtji*&&©;MM::*rifc:u ©ttl 
OKI?* 5 1 mb^T©®^^^^?*^^ 

1 1 S fc*fcH*H4MW#-£«T-e*> 5 r k 
t>m$. L < , KJ¥ 14 0 . 0 5m b£ITT'*)5 r k 

$„ Rft6 5 OnmOU- «fffHF-4 111, nSGaAs 
Sffil0<O±lc:» nl/<y77i2 1 > nSlnGaA 
lP^7yKi2 2, InGaAlPWKi2 3 ( 
^fifi^tfFSttl 2 4, I n G a A 1 Kg 2 

5, iK0plInGaAlP^77Ki26, pSl 
nGaPiyf-^hy7*g2 7, i20pIUG 
aAl P^75'K128, p§S I nG a Pi§f£$lsJl 2 
9, nStt»Eplit!3 1, P lGaAs3V?nS3 
2#r©«U:8gSfc#&$4 1 i,*. 
[00161 fllttSttT^ K-7"Clajfc& 5 ®;fe I no. 5 
Gao.5Pt<C5#F®t7VK-7*OI n 0 .5 (G a 

o.5Ai 0 .5) MvowTmt-nm&z*-***** 
#jsm'&m 2 4 1 u to±Tit"< y 7® fc is) £»$© 

7^K-7'<D I n 0 .5 (Gab. 5 Alo.5) 0.5^*^ K 
J§2 3, 2 5&SW, (Separate Conf 

inement Hetero-structure : SCH) fllitt Lfc„ # 
Sfi*#Ft8i£fc«fc9, 2ft7c«*#«&£ft»>ttiU 6 
5 0 nm^U-fttft&pTtiKb-O^. SCH#}5t 

I nWia)«S:0.5*>b^ : T 1 /h$<-t5wttJ:»), Ga 
AsS«fc#LTtt*J&&**#< t-C, #Fgl£Effi 

"f k 9 7 v Kl©**/!"*— * + y 7 k ©H£ <£ •) i£tf 

* 7 V KS^OX-J-iVtu^a^-V !i 7#-'<7n-£ 
te^-TS £ £ fcl-. fioflttofc J: 0 *F©«&#fiJ#£ 

5 7 0 "CUiliOiliStli^tif ^5 f-tf i: -T 5 r i: 

[0 0 17] pg^l4^SI«3 6lC«toTm^«)lCitfe^ 
Sft, pl!m&3 3, 3 4«dB«!)0-t-5ttJ£lc < };o-C^i> 

M«S 3 5 l4S«^f>*ai- i:2>ri: 5. S*±© 
mk**+S9 «fS¥lO-1 8 1 068li<t 
oTBH^SiXlfc, MOCVDftfif, 7^-hyy^57-f 

5. fcfc. #8BWfi£fcoi>-t#l§i¥l 0-1810 

6 SXtiVT^T-t^^^yf-yy (RIE) Srffl 
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tt^rtg-efci. srf#«*&$ftfc?x/Mii3rg©#g 

— r-ry^£rfT5. 6 50nm©|fi7 80nm©S 

»^<t9, 4ettlc§5Hfc=>— r^v^*fti:<ci. =»- 

&#S£U\ /< ?3fc£fl-SBK: 

fflW-fSMSSW©^— r-f v^li, Al 2 0 3 SrK*ti: 
io L, &g 650nm£780n mOmi'PTH k # 5 j&ft 
Tfc<5 X m 7 1 5 n mlC*t LTXWUIMt * / 2 *>$V* 

ttR3 0%fctt«. r.<O£#KS6 5 0nm<D^, « 
g 7 8 0 n m©3R* fc *> KKIMU< 2 8 %»± k fc*. 

T, S»*iliai!l^#f>^5. 4t«f6 5 0nm 
©3lf-T-fc&ft7 8 0nm©SK?-<DL#VMii, ^0-7% 
if©!HH4;6 5 *3i3tf*a-Srt5 r k i 5 -C# 5©"C, 3t 
20 b , y^7y7 , Sr88ji1-5§8fc-?:n-eit©ieililHlK©^ 

[0 0 1 81 ««8S©3-r-f y^tt, iSS6 5 0nm 

5r^S1-5fc*t, r©SS^-CRlt^6 0%Et±i: 
kZ&mthZ. *fc#Figffi©5ltKt^C7 8 0n 
m©l8^f6 5 0 nm*i?©3m>#tt£fi^fc©i-$-* 
&ft6 5 0nmt7 8 0nm©IIlS t prai:*5Si 
g715n mX-RtomV 6 3 %gl±i: *5 i 5 KfH" 
30 5„ K©«5ti: LTtt, A 1 2 0 3 {61tff^i: S i i€J3 
JfiW*li**fc*l«a» fcSV^tt, JgB«c:g5l-5A 
1 2 0 3 effl*f*K*3 iV* ©±»c» O j£U»§ Stvfe S 

i o 2 effl5f^> s i Hmmft&mkzm&tt&M 
mm. *)5v>iit i o 2 ^H^ni: a 1 2 o 3 e®tf!£ 
mk*&&&iz$mmmk'Timt%** 

3t*W*BWC», 5 0 nmi 7 8 0 nmOlilitp 

f^kf£i^X = l 1 5 nmK»fCX/4*>5VM4* 

W±-C»ft 650nm, i$ft780n m^rix^ni-*JV> 
£<mt&ZkilT-Z1Z. 

iooi9i sx±.ommkmt3i'3x#mn%6 o o 

nak tT^K LfcrKg u— tf <o#tt£ia 3 l-^-f. 

so h.f>^^o^-C-7--^iaa 7 0t, 3tW^J 5 mW©* 
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8 0 nmi 6 5 0 nmWlSR*!* V-^fOfllJS 
!) hy-47\cMLXmW.teWmmxh 
5 0^Stft7 8 0 nmCW- if^, 5l4!ftf 6 
5 0 n m<D U— f fH^F-C, |3 _ ©nSG a A s *N*#£ 
«1 0±W&&£*VC^5o U— ^5 0, 5 1?H 
-eft, ti>\Z%2<DpW.tyy K15 9, 2 8**, io 
v^irlftfixSdbtt* h7W*^l-*0X$Hx P5l&£rGaA 

t, !Jyv?KBST«)e<tS5 5, 2 4 K6&#ftfc5fc»fc 

sr*^* fit** 4 erF fen, 

#1 Onmegt'J>£<fc!K CD-ROM, DVD — 
R OMfflJt ^ 7 * 7 y rf%m^M-t^— ?* 5 ® bil 

[0 0 2 0] f£*8K»4. 8 0nmWl/-flf5 

014, nSGaAsISlpCiC, nl/<y77i5 
2, nSlnGaAlP^^yKlSS^^my s 
^a^ftg54, Al GaAsi£tti5 5» /<VK 
^-Vy^a^ftSSe, SJKDpSl nGaAlP 
^7?KI5 7, P IInGaPiyf^hy7'l 
58,®2©pSlnGaAlP?75'KS59 > pS 
lnGaPimg6 0, nSttKOJkJI 3 1 , pH 
GaAsaV^ 1-13 2#r<Dl©K:&B§J'VfllfiE£fc< 
2>. nS?7y K15 3l4*afi&£I n 0 .5 (Ga 0 .3Al 
0.7) 0 .5Pi:t, lJ?ttftl/inu >!>3VSrK-/Oh 
i: LX K- tfy^jftgis 1x10 !W3gJl±i: ft* * 5 
fcL-0>5. fl©pl^7y KJi5 7**J:tWB 
2<Dp!S*75' K15 914, Ino.5(G a 0.3A 
1 o.7> 0 . 5 POia«iU &®Jf#nl!*7y KE53 

5irfCV>5. K-'*^ H4ffi&tf*fflV^*U K-t^V 
^a«(4ft 1x10 17 CB1 -3UI± t &5 «fc 9 IC Lfc„ * 

[00 2 ll Stt®5 5I4SI50. OljimEl-tO. 1 
M mETFOA 1 G a A s 07VK-7*SkU V % frt$> 



7* 

OiTMftll- * 7 v h'M <fc 9 '< *s K ¥ -V y 7** S 'J> $ < , 
j^ofiHMiO'^K^-ryTW^VV InGaAl 
Pfe5VM4I nGa PA»e><C5/<^K=¥-VS'7''Pa^S 

±&<d#38 R ©8- <r>%Wm. £ 3 £¥s£#l©&fit 

2. sv^Aobfe^rMwi^^vK^r^ 
» A, 7s/V5l"</Vy-f7^7A 1 tsitfm^mKfcg 

P II2^77 K^5 9*Ta®75lRHJ:?&oT7'oy h 
LfctOT?fo<5. nSi'^yKili, In 0 .5 (Gao.3 
Alo.7) Q.sFk\,XA\»jSL&0.7b\,y Y-MW 
8&I4 2x10 17 C m-3, JlJSI4ilS) 1 » «u tSttE 5 5 14 
^Jf0.04iim, ffij£Alo.l5Gao.85A.s<D7:'K-7' 
SiLfc. ?£^<DjiT»l-Ktt7V<:' K^yT"* 
a^gfPl 5 4, 56 ftZtlZtlfSg- 5 nm, &J& I n 
0.5 (Ga 0 .5Alo.5) 0. 5?^^ K-7*l 1 P 
o S*7yK)l5 7, 5 9l4^S'^>'^hS'7 , l5 8Sr 
^A/-eZLofeS*S, ^1*ftUaj£l4nS*7y KS7 2 
tl^— K-tfl^»gl41xl 0l8c«-3i:U »1 

gS8SI46 0 0*«m£Lfc. 
[0022] @5T?*$*t2>nS^7S' K15 3tAl 
GaAsffittg5 5t(Dra^C-CV>5/<^K=¥+y^ 
*K3tt8HM©*SfctttTl 7%-C 
02-C^§H5^^'f^©S*ttflH4Ji©^$l- 
H: LT 2 5 9 3 0 %»i if ffiMWI-iiS $ < o 

«g!41. 6kA/cn l 2i:/ioTH2<D«^»Cjt^4 0% 

ro^-g-©J2:^*)^<Dt|*0l4O. 6SSSt?*>9v HSI4 
/.cv\ ui>u.easfe, ftic^fcipJi, ei^7c#< 

«o ^^ffl^(D)feJISi:U-Cl4?pjiSt'5e5fc», gftl<0J? 
$»41 0nm»T-CfeS-t* 5 li*U\ -©K 

$l4lnm£l±, 1 0 nm£JlT-C*>5-i:* 5 a*U\ 
rroSlPltt^ 7 7 KIK ftttgOV^nt 
/.CoT*J»), MOCVD^alfi£^ll«-ioTI4Ef* 

5. 

so [0023] m\tm\z.o^xi*m-<o&&wtffl&xh 
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5. -fftfc*,, **#F#*»l-SO. Ol/im (1 
Onm) fiTF^If Sift*fc, {£*0»jil3i:«fc9i;:f&-tf> 
pS* 7 y Kg t tf>#ffi-C*:# ft'O K¥ -r y 
asg£U aA^* 5 teT1-5. SfcigKO. l/mi 
5 If < ft 5 1 Sttl «f K* It 5 XM r ft 

< ft 9i"«f-C»iBKl8ttaflr«tt±«P**ii*3fe©/<7 
-***rlBi8LT, ft»ttftWBil£»tt5JtiB*fl2** 

JfllO. 0 1/ia£Jl±, 0. 1 unSkTh+ZZblzt. 

-ft L-C%*.6»£. ^SScftt>mS-Cfe<5„ CD- 
ROMOKlSfflitilli: LT 7 8 0 nmffOttft*tt*£ 
11, A 1 xGai-xAs-C^SttSfSttSWA 1 lUfc&s 
0. lEAJb, 0. 2£TF-efc5&ga s «>5. r<D 
^fffittl<OlJ** s 0. 0 5 jim£«x.<5£, fiHSBfcS 

a:ft*rfi]©a!6 s !)^eitt4ogS:«^TL*v\ stt 
m<o^w-^<om i *)n e || ircjt-cfcsr^^ hit 

i»S 4 £8*, CD-ROMft£3t7*.<*?tiM<03fcf 

IJfllO. 0 5/imaT-0*>5wiasj;9M*U\ 
[0 0 2 4]fti:, v-if If 5 1 ©tSitirov ^TfftW 
f 5 0nmWl'-f*f5 1 14, ±j£©&- 

tf>Hte0J £ nttftttSrOfc 0, nlGaAsSfilOO 
±fc, nS^y77l2 1, nllnGaAlPll? 
9yPl22, I nGaAl Pfttf-f Kg2 3, #fif; 
f#Fffittl2 4, I nGaAl Pft#-< KS2 5, B 
l©piInGaAlP^75'Ki26 ) pIlnGa 

^2©pSlnGaAl 
P^77KS2 8, pIInGaPlt^Si2 9, n 30 
mmmWkfg 3 1 , plGaAsaV^^H3 2^r 

^*J*Stfial no.5Gao.5Ptft5#^®tT>K-y 
WIno.5 (Ga 0 .5Al0.5) CSP^f 7lfe*^ 

ztizim&mpm&m 2 4 & u *o±r\c* y r 

Mkmcmi$.<07>V-7<0l n 0 .5 <Ga 0 .5A 
1 0. 5) 0. 5P*^ KJg 2 3 , 2 5 £&lt, £KSHI t 
ffilfll#8i$3 6fcJ;oTm$SWfc: 
*fe»£*V, pSffllS3 3, 3 4lcSl*Dl-6«EliJ:oT 
•tn-t'ixailc^SitS r i: t <5 i P l-ft oTV^ * 

[0025] £U:<D«it£*r-f S l7*'Mi, 1 0 
-1 8 1 0 6 8K<fco-CM^£;ftfc» MOCVDgt,' 

fia-rartas-cta. ftfc\ »m*©»i*fcovvcH:y 

7*?47<<*y=-yf->? (RIE) SrfflV^C^S 
»(8l»©ti*Sjgc+^mei±<oH:«Wl£v>t©t?fcH 

v-Hf If a 5 J&8 Sftfc <J i/>l4^fR©*^S8 
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TV^&trS. SgffiW^-TV^KHLTIl, f&- 

*. 1"ft*>*>, w-lf3fc£*ffil-cnWtSfltJffiffiff3©=i 
-tV^II, Al 2 C>3£&#i:U $ft6 5 0nmi 
7 8 0nmroiili^ffili:ft'5Sfti = 7 1 5nmlC^L 
TJt^Kff * s x / 2 hi V Ml*©6&f& t ft.S i 5 Kit 

rftKioTKlt$asft3o%i:ft*. &S8B© 
a-^-fV^ll, 50nmi 7 8 0nm©ISI3: t P 

N&ftSttft7 1 5 nrnT'SW^aSg 3%W±tft5J: 
piSH-**. LTI1, A 1 2 0 3 fg;JBtlr$Bli: 

S i S5Jatfr$sBI*ia£*fc#S1t3i, «8Elc 
gtf-*A 1 2 0 3 ffi®^K*JJ:^w±^9igL«S 

S i O^Hifr^, S i NSSJSSr^fc&ifi^- 
-frfc#J§fl|ji, ffill-T i 0 2 iSEJr^fc A 1 2 0 3 fg;J3 

«r^t *m&ttz$>]§m&* ift?*s-e# 5. #bi© 

3fe^&ft«1U¥H, Kg 6 5 0 n mt 7 8 0 n m©IItf tf 
ffiift-5i&g;i = 7 1 5 nmlC»tTX/4fc5V^I4-t 
(Dftmtek ft5± 5KWS:'>ft< 1 1 lSW±l-ov^ 
iaS-tir ifcio-C «Stt<oi:v>^€:ff5wi:as 
r.ix5>3— yfKX^xtr-x&Bn OX, 
£Jl±-Cijtft 650nm, Scft780n m-tH^Jxlw*5V> 
T 5 mW^OTtaa^as^fetli-Sift Vx— iFSrSmtt 

«t<f^»i : t-5rtas-e%fc. 

[OO26]@6,07 li*|SW<0^=<0|lffi^JS:^1- 
ttf>-C, *S«rTAPS(TAPeredStripe) tPf (ittSfU 

<0±ffiiaS:^-t"fc©'Cfc : 5. n-GaAsgfaSS2 2 
4 <0±|:KS 7 8 0 n m© W-f If 2 0 0, 
Onm© !f If 2 0 1 *VtV£>. fefsS^ 

2 2 4±|CI4, U— !?|f2 0 0, 2 0lK*tt£:i/Cn 
S/<y7rl|211, 2 2 ias^$Jv, Ztlb<0±\Z 
11, lo^V^^rK-©mfiKS^*•■t■5naI nGaAlP? 
77K12 1 2, 2 2 2i»SJgj£$Jx-C^$. nllnG 
aAlP^77K§2 12, 2 2 2W±ICll, Ztl^tl 
MW-0. 0 1~0. 1 /im<OAl Ga As'</V?fi;\S£M 
2 14, HA YM2 2 3, 2 2 5lCI4$SJxfc6 5 On 
m<DMQWettl2 2 4asjg^$HTV^, Z.klbM<0 
±fc, 4oSVMi*5i<D7ciHt?«^$tl.i pS I n G a A 
, lP^7yK121 6, 226, plGaAs=^? 

VM2 3 2asjg^$HT^5. rwipft^iStl-Sw 

&g 7 8 0 n in U — 

0 1 ~ 0 . l/i mld-f-* r t \Z i. *) &#ftm«t&A*SfT 

I002 7] *^tStaj<0*3tl-fcV^, CD-ROM© 
o KI&ffl3t«St LT 7 8 0 n mft<Dfcft£ / #*KI±, A 1 
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20 



±, o. 2UTthZ&Ei> i hZ>o rrofcfiHil 

(OSI?AS0. 0 S^m^X-Si:, 7*^* hit (8± 

/e ||) awsuifc&s. r<ofc«>, ffitelffiio. o 

5Mn£iT (0. OlumfrbO. 0 5pin©ffil) T?*> 
■5£fc^Ka*U x . nS??»KJ|2 12t' 

nf^y K®2 2 2£&ii£>7C^T*ffito£L, pl^7 
y K® 2 1 6 t p 7 y Kl 2 2 6 Sr*ii07C^T*« 

*7yKJ§, fctxtfSiS7 8 0nmV— *f^ro^7 
y KiUlGaAsit, 8tfi6 8 0nm*W5 
y KJISr I n G a A 1 P tfc^l-tt^S t &fr 

SS2 2 4<ogffi|c:ttnffiI«®2 2 5 jW&fcSft-CV^ 
5. *fc, pl3y?^H2 3 2tf>J:fcl*, pW*- 
*y7«112 3 5;W&ifc;*tVCV>S, ZbKZHZtlfc 
OV>"C* h5-<7*:tfc<D*yVW*7 2 3 6, 2 3 7&J& 

^yT'tjfeUHSttS* 7*(iw2, w4ldjfc'<, ^ 
y7*«Efc:fcl7Si|Iwl, w3 W^7-/*tfc<OJ&|fci: 

ftot, 7,b7W7'0-£?£ttl2 1 4, 2 2 4cDiff±* 
•C^i&flil-S. rtVldioT, «SIRa±«l«2 3 2^ 

SrPP»Ptfc»-&-<Oi£A«iiK<Ofl:iiSiilE^li, f-y 7*^*05 

3t<D$m§B©*;6 5 9dSvK£^?p£*u 30 
HJ: 5 \ 6 || &l£«f -C7*^y htt£iIft©fiJ#3>ifcS 
[0 0 2 8] r<D.fc5fcTAPSt§j§ttfa#*-K$§S 

£«tfH--5 r©«*^/H4SBRfll5t 

~-f$t<DDVD-ROM\Z!?& : g%f&<Oimi)mL< 

MiJS 2 0 ~ 3 0 /j m fc S B R^itO U— !f i 9 

#7**+y7*£&»fc1-S^iK.t9> fcSgg 
li»^<i6-C*>5o r©*5KTAPS*3filiV*<oa» 

tartar tettfettSrft^jfetfc-KgJtx^^^ 
**rA|ciiigLfc«iiii^;t5. 08li#35K©S&l!g 
<D£feW^fcS¥£fc^-if&® ro ^®0^ fe *<- * 

<05lteC»|(Offij§i:l5lfmCfiiji-Cfo*. ££S«2 2 4 
±Ctt, U-f«f3 0 0, 3 0 1l:MlELtnS/<7 so 
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77® 3 11, 3 2 lasj&fcSJv *ix<b<0±K:tt:, *J 
SV>|C|^-Offl^?:^r1- 5nS InGaAlP77yK 
§3 1 2, 3 2 2#JlM£iX-0>2> (> nSlnGaAl 
P * 7 y KS 3 1 2 , 322 <D±lCli x m^ftMW- 
0. 0 1~0. 1 *im<0A 1 G a A s^/V^fStt® 3 1 
4, #>f K®323< 3 25ICtt£*;h,fc650nm<D 
MQWftttl3 2 4a«£*lT^S. r*l<P>®<D± 
|C X fc7ilMC*a©7C^-CS^$n5pSl nGaAl 
P?7yKi3 1 6, 3 26, pfGaAs^^n 
®3 3 2*t)Mt&IVCt*S. *ft 
7 8 0 nm©l/- tf^T-3 0 0 fcfclTSfttt/l 3 1 4<D 
±TPHMI- I n G a A 1 PtfVO K¥-\r y7"^a^ft 
1313, 3 1 5Sr#At7tt>©t?, J;»)(Sv^TUEE 

[0029] 

§SB*5|IS-C#5. CD— ROM&DVD— RO 

Mfc W<e5£S*ftflH-?>ft7V*7 K7-C7*fflJtJS 

[0B©«f*fcBiim 

[01] *&Wn%-nWmo*mwv-- tf|$S«w*J 
its, y y^* h7^7"£ttLTfii£ftSTB0-CfcS. 
[02] SgWcDSg-^tetfiJ©^^-- tf^Slco 

[EI3] *38WO»-©«ll«Os|yil#i'— yjssK* 

it *#ttSr*-t-iaw0-efc5. 

[04] *J8WO»ZOj«fc«OS|y»fls^— 
»t5> y yi>* h7-f7"t»Lt:fiie*:BrB0-C*)5. 
[05] *56W<D^Z©HJSfl»JO^ft:w— i^fil-o 
/<vK7''< , 7^7Atfl; : f®^S^*Sr^5a 

[06] immo%^.<o%^m^i?^n^— 

fi©®rB0-Cfo5. 

[07] *3BW©«H©3eS«K:«t>6*»#i'— fSS 
ttO±B0"^fc5. 

[08] *38^©mE©^liSW(-^5^^^-^ 

tt©giB0-Cfo5„ 
[09] ^3l5ODVDv'7.7 1 ^<03tf 7^7 77*t UT 

»3g$n-cv^to<ojftSW^^*^1-^0t?*> 
5. 

[010] nafflHfffc±5n«ft i F**i'-- i r^e©, 

y y^T, h7'T7 , lc>!tt-CSii:/«cBrB0-Cfo5. 
[011] tf^SI-^ 

v^t, /<vKyw 7^7^ti; ; f-®^*^*** > - ;i 
[??^<oiBiW] 

10 nMGaA 
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